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Cement: Specific surface: 300 to 500 m?/kg
Microsilica: Specific surface: 15,000 to 30,000 m?/kg
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- James William Sharp (1944)

« Patent on ”Silica modified cement”, assigned to Permanente Cement
Company

 Focussed on plastic cements, 3-5% silica fume
* Noted that bleeding was substantially reduced
« Also observed a 40% increase in 90-days strength for concrete

« Carl Johan Bernhardt (1952)

« Worked with cement replacement — up to 30%

* Reported a significant increase in compressive strength ”in reasonable
mixes”

- Documented improvements in sulphate- and freeze-thaw resistance in
mixes with 10-15% cement replacement

* First known published technical paper on silica fume-concrete (April
1952)
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CALCIUM-HYDROXIDE CONTENT
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Chicago Tower

y
‘ * 3 grades of strength

* Reduced column size

|« Fast-track construction
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Petronas Tower

 Colunbs: 80 MPa
 Beams: 60 MPa
* Pumped 88 stories high
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Dubal Tower

* 350,000 m3 HSC

|+ Columns: 80 MPa

- Pumping all the way -

single stage
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Emirates Tower

Skyscraper (355 m)

Columns: > 80 MPa

* Pumping all the way
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Waste Transfer Station

Alton, Hampshire

« 6800 m2 floor
e Columns: 40 MPa
Steel fibers
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Nordhordland Bridge

Norway

1. LWC
« 1900 kg/m3
e 60-70 MPa
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Offshore

Troll Platform

- 1.2 M Tones
e 245 000 m3 concrete
e 100,000 Tones steel

bars
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Kinsua Dam

Norway

« Still in good shape after
30 years
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Storage Silos

Norway

« Early 1970’s




29 ke 5500 SO Ol -0

N Oluawl b b gy o0 S il ¥

JRRE e
AR R 1
e




Jos 90 puabew 95500 S 1 - 0

olim29 ¥ Oluwwli 9 oL ¥

Dubal Airport

2 Million m3
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(ACI Guidance)

ACIl 234R-96
(Reapproved 2000)

Guide for the Use of Silica Fume in Concrete*
Reported by ACI Committee 234

Terence C. Holland Rachel Detwiler
Chairman Secretary
Pierre-Claude Aitcin Allen J. Hulshizer H. Celik Ozyildirim
Dennis O. Arney Tarif M. Jaber Harry L. Patterson
\ Bayard M. Call Paul Klieger Michael F. Pistilli
\ Menashi D. Cohen Ronald L. Larsen Narasimhan Rajendran
. Guy Detwiler Mark D. Luther Donald L. Schlegel
Per Fidjestol V. M. Malhotra Woodward L. Vogt =
Margaret E. Fiery Bryant Mather Thomas G. Weil
Fouad H. Fouad D. R. Morgan David A. Whiting
William Halczak Jan Olek John T. Wolsiefer

R. D. Hooton
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Designation: C 1240 - 04

Standard Specification for
Silica Fume Used in Cementitious Mixtures’

This standard is 1ssued under the fixed designation C 1240; the number immediately following the designation indicates the year of
oniginal adoption o, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editonial change since the last revision or reapproval,
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AASHTO M307 5,1 45 L -

Standard Specification for

Use of Silica Fume as a Mineral Admixture in
Hydraulic-Cement Concrete, Mortar, and Grout

AASHTO Designation: M 307-04 % P
ASTM Designation: C 1240-03 (M

o
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Mandatory chemical LIH \\J ‘ £5A INTERNATIONAL J | S C - \e '\ -
and :
physical requirements
American | European | Canadian | Japanese | Chinese | Brazilian | Korean | Viethamese | Indian
ASTM EN CANICSA | JISA6207 | GBIT18736 NBR KS F 2567 TCXDVN IS
C1240-04 | 13263:2005 | A23.5-98 2000 -2002 13956:1997 2003 311-2003 | 15388:2003
Si0, (%) >85,0 >85 > 85 >85 >85 >85 > 85 >85 >850
S0, (%) <20 <1,0 <30 <30
Cl (%) <03 <01 <02 <03
Free CaO (%) <10 <10
MgO (%) <50 <50
Free Si (%) <04
Available alkalis
(Na,0 equivalent, %) Report <15 <15
Moisture (%) <3,0 <30 <30 <30 <30 <30
Loss on Ignition (%) <6,0 <40 <80 <50 <60 <6,0 <50 <6,0 <40
Specific surface (m’/gram) >15 15-35 >15 >15 >15 >15
Bulk density, undensified Report
>95@7d
o >105@7d, | >100@ >85@ >%@rd, > 850 @74,
Pozzolanic Activity Index (%) 28d, std >105@ 28d, std accel >85@7d ,
accel. curing curing 284, std curing curing 27 °C curing
curing g
I(Rﬂ/e}talned on 45 micron sieve <10 <10 <10 <50 <10 <10
Variation from average on 45 <5 <5
micron sieve (%-points)
Density (kg/m’) Report
Autoclave expansion (%) <02
Foaming No foam
Dry mass (%-points
deviation from declared in <2 <2
slurry)
Water requirement ratio (%) <125
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